(19) H*tfH$fFtf (JP) 



(12) 



(a) <.ummmm'm&^ 

#$§2002-198069 
(P2002-198069A) 
(43)&BS 3 ¥l«14^ 7 fll2 B (2002. 7. 12) 



(51)IntCl. 7 




F I 


7-v:i-r(##) 


H 0 1 M 8/02 




HO 1M 


8/02 R 5 H 0 2 6 








C 5 H 0 2 V 


8/06 






8/06 W 


8/10 






8/10 








Sf*«CD»7 OL (£ 7 H) 


(21)fflH*# 


ftB2000-392177( P2000-392177) 


(71)ffl8BA 


000003207 










(22)tiiKB 


¥jtftl2*P12/I25 B (2000. 12. 25) 










(72)»M^ 
















































(74)«aA 


100083091 








#si± as* mm 








mmaom< 


(54) 









(57) ESBKrl 

[pal #*m&<7)mfo<m*&*^Ltemm. 
imm^m < i ) -bMv-^H^±T^r&itcifi](t. 

2 7,28 £8»*fc«iS*Hl 1 0 C*S 
Wt, #X»TJ&2 7. 28<7)^AD, #.XlttD£l5t0> 

WSrSMca» 3 0, 31* HP 3-&fc«*M* 1 0 . 
( 2 ) $*jlfft3 0.31 (ClBJ!«riE*-'^^3 2 £ft 

*tjwsm«ffi. ( 3 ) fm&mrtfflmmkLitiixrtfr 
73 2 Mmm?«'^7iimM«KS3 3 tiwtfc 
iffliffl. ( 4 > v 4*flmtf*0>tf;*aift 

3 0. 3 1 *S»tfc*&WEI&. 



2/b- 



30b 



5T7C. 



29 




29 



15- 



-28C 



\^4B 
31a 
31b 



-26b 



28a 



!(2) 002-1 98069 ( P 2 0 0 2 - 1 9 8 0 6 9 A ) 



[M*«13 ±'*l'-*lB*±.TimtzMf. Wis 
— ^ OH® i: <7)t%f&Wttz§fcittfX ^tetimtfXOtf 

c»^«2] msEfiWcaBt:Bi!BJsriB^^rs»»t 

^T^r^^i^tccSax^. #*8m:mE»*iI»«:f!yi- 

jtaw»«4iEa<iojBH«t. 

[000 1] 

mzLtitrnmnzm-t. 

[0002] 

IKiT y -fe 'J ( M E A : Membrane-Electrode Assem 
bly ) k. ry-H. *V-HC«SH^ (**) tSZ 



7/-b'i:H z ^2H» +2e" 

^V-r-'ffll : 2H + +2e- + ( 1/2) 0 2 -H 2 O 

#y-\tX'<n*&f^mX'ft&&kiS*-Jl®kk(,zJ: 0 

jmtixftn®WAnm* v )mmimiz%&. mmmm 
m^xnM%mm&mzum^&k±Mmwmtf% 

titvb^hfrhX'h*). ifc&JEKJ: o 

£ . ^2 000-8248211 #XlSA?l# 1 £#X 
9 4 y (*Mf ) So#x{Jt*&MK£i> 

[0003] 

mmTxz&£o%m®t>mi^tix^%^tfxtimz 

[0004] 

[iHH2rSP^-rsfe«>o#s] ±iBew^a«-r^*% 

tmk<7ymfmizmittfx&&wimm#x<?>*fx$m 
zmttmmmmizn^x . mitfx$mco*fxAn. 
^-xmpm^^4'<5ofiac #xawjc«***£«i 

( i ) gffi<mmmm. 

( 3 ) mmmmnmm#miz& txms/^y^^m 



!(3) 002-1 98069 ( P 2 0 0 2- 1 9 8 0 6 9 A ) 



wz ( i ) imnffimmm. 
( i ) ie®o«m«?ft. 

( 7 ) tt*KSE» & 3T L . fMl#xSIBrtt;y;*#T* 

[ o o o 5 3 jje ( i ) commwmx'ii, $*j1»£k 

<Z)r, /Sfci^8B»Rtc*»W^tTt>, MJjTtfX 

fc«*B;^*v^ ±e (2) *>»w«»ni, smcsir 

x*£iw»r#, ^ft^ci^-c, ^a»fc*jtt*^ 
mmm-th^)^wmnmmm^Amzcr>x\ mmm 

K<c#*»B&s»tfc<or, *iefi^k&*wfit#x 

mz£<ommx< ^ t **r s & . £ ^ . &u t 
tixffitfn t^rrtfcrffffl LTSW i < #xajP7&>£>#Mc 

< , mfcms&izz s -byntjfi^^-fcsr Wfimiz-r a .r 
t#r # s . jje ( 5 ) oamwsru. -tie ( 4 ) <r> 
mmmzii\\x. mittfxbflmtfxzMEAomm 
x's\^znn^x^x.tz<r>x\ jje u) <n*mKM 
1.x. 7 s-\ t fflk#v-} t me>%jfiiffiiizt$w2>m&ft 
wm^tzi&tfGtKt*)* mmmmzMLx. 

y f< v^mit (&t^$#£&&itffc#xajpaK2 
£>*i&. ±te ( 6 ) crmmnmxn. tfxw&*±mg& 

* (±*^RIE(3 ft £ tfXfmiZ «fc & #.XciEj$C>{£ 

«*«$fLS„ mt>t>tiJztfx%&iz£~>x. xxm. 

m<7>&Wzti£^tz7liCD. m*X y )TtfiWl l zh&. ax 

^u^tzmwm^mw'm jje ( 7 ) 



rtf * -r i: a*r # . m^x^xui&m>imm& 

ZTlfX&£iz<<-t&Z\ttfX'ZZ. &tz. j^HdSH 
rttc«iSa t ±tTfc, ??^tCckoT±^S>^^tiiP 

tfxn y? ^Kih-T S £ #r # S . JWSE*±3&»6 Atl 
XTlzffit fc #Xvg* 0 #r # ^Kf^^xa >/ ^ L o h 
ifi. Zti£ Wj±t& Z t tfX'£ a . 
[0006] 

izbtzixmttt^zttvxhz. *r. *«w<o^i 

aBiffl^as^WHWSftSHma i or**. 3Wmb<o 
amwfti ott. tzt tttmrnmsmmzmmzti 
h. tztzL. smwrnnzm^tiXh^K 
[0007] mmft?wmmim&mi on. m 
ui2 izTP-tx o iz , -i* ymw&frb* zmmnm 

1 i tznvMwmi i (v-miz®mztitzmm 1 2 

*Ji:V*6tt«13j5»4,«r*«ail4 (7V-h\ «m 
ffi) J3J;t^«»«Ml 10«lffc:iSlS*ufe«ttMll 5 
33 iT/JSifcJg l 63&»^>**«il 7 (^y-h\ £M 
=61) i:*^^r-l.^-fl:fiir'/-«:>'yU ( ME A : Membra 
ne-Electrode Assembly ) t , 1gfiil4. 1 HZffimtf 
x (*«) (1?*. 5MM4SSO 

■r*^iORJC^gi[SS2 7 (JHc, tfxm.8&ti>\^ 

8t*MteX-t/U$:&&L. Wct}l<*mm 

ft (*»4«?tta«^|6]) PWfc:, ^-5^2 0. a y 
^23 imtfLL. X9v?23 SrSa^riS]^«?ft#ftX 

^7^23 <^«rM»«jGHWflcfira^ri4^e^*ff 

2 5 T-E]5e L£ t C0*^^r h . 

[0008] 1 Oli. -b/WSJl^-ft ^S^kS 

K^Tffil^tT, ffig$ft*. Ltzifi-oX. -Ir/Uffi. -fe^' 

i^-^nwjBiaarrt (±T*ft) (zmt^fiTv^. # 

il* . tz b . 2 o<7)-fe;i^t- l oo^gfjg 2 6 *i 
IStt ^>ixS . &*K8S» 2 6 ictd^^. k Jfl$3Jl**t 

[0009] 1 8Ji. «f4*'XtlM^. 



!(4) 002-1 98069 ( P 2 0 0 2 - 1 9 8 0 6 9 A ) 



•f&kti>iz, m*)-&o *liv<f>tj- K frt># y- k (c 

8(4. #-*y«K^gm2 6^;ff*3iEiJ&2 7£BJft 

tt®mmzi&&$m 2 6 xss$ 27, 2 s * 

LfctcO. £fc(4. #jg£S£&2 6. #*s£J?&2 7. 2 8 

i> <7) . <7)fflft.a>a>£> 3r & . #^'xs£SI 2 7.28 
(4. BK*W*> 4 3 (c«ft«>5tiBfc:J: OUT t>titi2&<0 

Lu. tfxffi&2 7. 2 8(4. SH&K. S6S£j&Mi-<"fc 

A^ti-if^-^y^^f y urn) cs 

ttflJM 2 9 X'ik® &*i"C Z b im* LW. 
[0010] *'X£SK2 7 . 2 814, «fijy*#Stft* 

2 7 fciwby^36*sBiftBMiyy^st»2 8 
«mxrxaa»2 7ttMEA<o-«t:, kme 

2 8(4M E Atf>ffiWfc:R»t . Ltitfi 
T. &ffl#*m&2 7 bWtfttfAdm2 8Ui. MEA 
&8W,"C, MEAcoSaifc&S*-*. ^«B#XflS[ 
882 7(4. MtfMrxSMtt 7 at. jttfttf*aK2 7 a 
^fl^'XAP 2 7 b fc . jS*£};tfXcS8&2 7aH<0 
«ffl^HiP2 7cfc > *»4>=S:S. HflNc. -fc/KOBMfc 
#XsTJ&2 8(4. 8KbyxSS82 8aJ:. IHttf^SSR 
2 8 a^BHbtfXAP 2 8 b . WttfZM 2 8a 
*»4>OK-fb>JfXffiP2 8ci:. frbtcb. 
[00 11] #*iff!i&2 7<9#XAP2 7b. tf^fflP 
2 7 cJ2W<O3ft«t»<0iftKfc:, #*8SR2 7 afcvg* 4* 

TV*i. RgC. #Xg[K28c7)#AAP28b. /fx 
ffiP 2 ScfiOWJaifOtiffllC. #.Xs58&2 8 aCSi 
6*£Bmm?ffil 0ttCSMl*r^»i*iI»3 1MHP 
StlTV^. »*31B3 0» 3 1*4. # *SS8& 2 7 a . 

2 8a*»4>*ttLrfiMcV— /H«3 0b, 31bi 
•CJft**4H»aa»3 0 a. 3 1a. -feJUWRfrmfcSitf 
T4Hr;l^)4H«a» 3 0a. 31a *KW>*iMcv-* 
— ;H< 3 0 b . 3 1b. fc±tf-^ft&«#Mc"e— /l^K 

3 0b. 31b (cSttU mkffJ&Uzffl&± fct46ftft 

-r&m**-x 3 0c 3ic tt-th . 

[0012] «MciiK3 0.31 K(4. fci: 
-X 3 0 c . 3 1c (£14. #Mcjl»3 0.31 Sr^W 5 ! 
Vt&JW7 3 2 #Rft6*lX£ 0 . h& 9 A 5 
/l^3 2#iia8tS*U>.ri:(;:4 9. 
*) #§ISft§ft.S. #f*il#S3 0. 3 lfiSlKCttftT 
2 4 0^(BS(4^lT*t 4n. rt)V7 
3 2 4 DiWWffl-CW**-*. 3 0c. 31c t:#Mb-t 



6*§£(4#M<iI«&3 0.31 0)W?3 2(4. *fg£x 

r*fc*ii^fc*>«tg*l»±i-4fc*>fc:. Btra$r-T4> 

Ut0Bi:^-S4 3 (£*-£. 

[0013] mrnwm 1 o^s&tysfciEtT^vi^ 3 

2 »BH«ei«K-&^^7iant!l»SS!K3 3*<Rft6*lT 
V^i. ^7W!Mffi»3 3l4. tibUf ECU (El 
ectronic Control Unit)*»4>=3rl>. ECU(4. B#[tl 

ff (jww^swufirait*<-r*) . (ssa 

l^-fVVD-C. A;U7'3 2<0lH^-f . 
^(CcfcO. TOSJ£S*lfcv?7\ i>L<(4^<X^OT 

3 2BHt=«t0^t>»ffi$<xiOT, -fPf^X^J&2 
7. 2 84>SSS#itlU *<it£j:->"Ct>^a»S2 7, 

[0014] #P*ii»3 0 . 3 1 (4. «SB#*SKK2 7 

**v^4inby^sE» 2 8^3 %tfxim;frh±.-mz 

K^(t^S. fctfL. »*a»3 0. 3 1(4. 

iv^„ ^i:x(4. IWfc^fc«v^4«m^<0^8S» 
2 7. 2 8 CO 3 -h-lT<7)tfXffiMX'l±*fXtfTJjfr$>± 

*-(£ffifx. fltfr<o^aa8fc(4xrx3&«±**» «»T*fc:a 
[0015] mutximz 7*-&v^(4SHt^sg»2 

8t>±gSE*^TSfE(£l"I(fC^^-CV^. RJE£^m*co 

T*. ^8aBTI4T8SMt:vK izLtztf'tXtfZ.mMW 
M<%?>db-th<r)X\ #xmL<?MTi:'J?%<-r&fr 
&fzi±mztfxm&£t&t£ 0 (=. ^X8E[S§2 7. 2 8 
<0iliWfiBW^a«(cm(tT!§i« (£4fet4Btf»9(cR 

4»*ltv^. cicoas&Biffia^o(4. ^asa»2 7^> 

/hC-T i i: (£4 o T^^ni. . 
[0016] ftffiSEft 2 60#XD y ^ (^«cfJS2 6 

xxifiw-j} (c 4 o s±-r * i^fciWioaHx* 1 ^ *«fw* 

v\ fc«U ?^E(4±*^T(£8E§nTt,4^. 
hZbtm$.L^. Zo-fhZblzX^X. mtn'xx 



!(5) 002-1 98069 ( P 2 0 0 2 - 1 9 8 0 6 9 A ) 



nffitiuim t mttf^coffdixft *n [6i s-t-c t «t v \ 

[0017] imtfAbfflttfAnffitlltfti&S.UlZM 
fi-t&zttmtL^. •tfth-h. TS-VWbtV- 

0 £. «B#.X«0ttteP 2 7b. gftHP 2 7 c . XX/ 

2 8c. i>j;t/^'xSSaS2 8a*>12a$ixTV'>4 < , i 
fc, ±/l*>fm*fXffl&2 7 a kSHb?X5S&2 8 a fc 
tt. I^fcffftftS. *l/t* -t;K7>fem#x8!E&&2 
7 a<7)±Mm m®tfxffiM2 I *V>*m&£ OttWtf 
xWx}jfo±.mm) fc»^*SEB2 8atf)T8ai! (K 

M) fc0 t *tjss-£-cswts>*u •fc;K^»s^aa»2 7 

m.l5\KTmM ) k Mflyy^aW 2 8a *>±SBH ( Kfc 
#*8!K2 8 aWtSjSJ: 9 BMb^Stofrft-LSSM) 

[0018] *J6W<O^H«0Jfc:i6i*fel4Jiffl^riB«r 
J3fflf8.<r>ftmt:Wmt&. *f*5IR3 0. 3 1 £R»f 
?t<J0T\ 5yj/TVN';^3 2Sr^fcLT. j»* 

SIS&3 0. 3 l£:frUt;#XBS&2 7. 2 8^4>«0« 

*l>. ifc. -bvN-^-^BSr±T^|6]t|6]tt^T\ 
[0019] £fc. }fcfolg&3 0.31 £A;K/3 2£ 

isft/c wc. m*m?fm whz> 3 2 £ bic l t & 
<zbizxo. imtfA* mi£tfAim#MR&-ft vx 

J«BSii*^*ft«Mrr*. Ztlt>iz£->X. #XsS 
g&2 7. 2 8fct3tti»^'XgSE2<ST5-S/MSfc-r^^J: 
Ay^3 2t±y^^W*JfflI^S3 3tc J; 0 

[0020] #xan^*&Jh#ld^*#;*«EKfc#t 

m>m\ l zfix : fatfftmth<?)x\ #x$imMWz*tf 

tz± D^-f^S**. tfxm&n&WZTiitftz*. ~>X 
i>. #f*iffl$3 0. 3 1fcJ:0S&*J;<P*-r^-t* { 

J; < ^fflP*»4)«Mc"C* *^awtc«, 



4 -fe^Hf WmflL ( 3f* v^* -/P H 5: t 3 tt* < X 
[002 1 ] K-ft^Xi:M^^?:MEA«oaST-5^ 

KfcrfaS-ttTtfi r y - h'fiOi: ^ y- k«<o 

KJM^t&^T^tfS^&T^k * 0 . 

®»«IS1 1£>ILT. Rfk^ajP»ifi«*»4>* 
IW-APgEfi^fc. 3&fc««#xffiP»ifi«*»&R 

it^fc:*4iWby^aspaisfiflK075yf'-f y^R&jt) 

[0022] $3t. ^XgfJS2 7 . 2 8**±8tt«36>i5>T 

£ fcl4*&j£RJ6fc:fc ft 5 XTxififKte i l» ^SBt^XS 

SS2 7 . 2 8*>Jfc+fc:fc* ofc**), OTSKWK: 
#XffiP27c. 2 8cifctt«P*a»3 0. 3 

i < * o . 777f^ 
[ o o 2 3 1 *3t, iwby^aBs 2 8tM**xm 

*t«S-^v^lWb!r^8B»AP>fi«fo 
iB*«r«t>Ttf*.Ifc#T-&, IWMrxaBiiAPififlW) 
MfP^JESrTtfT-ecOiS^omjBMMl 1 ^«*fc< 

tTt>. »*fc:J:-5T±S-fc:ft&JW«aiP^fc|6l3&»9<0 

-c. i®m8&(?)m& (^'xjgio > timo^* 

[0024] 0#'C. *fra^!StWK«fW*«»* 
*5&HJ^||Sfi^JlT'ti. Ht*rtI*»fe-fe^tU 

m#xms&27 z±.frt>Tizm.. mitrf* (^m) « 

BMby^SK»2 8*T*»6±tciW».. ttJE (J^I*) tt 

imzftiztisti, tstfttfxk&m\ffitimGmti&. 
■tu*\s—srm\mi}-ftfo\,zb*). nfxwit. nmsmt 
y—^y?4 ydmt%^x^z. K-fk^xgrjs2 8t 
tt. #x\ubti*&nb<F>m<nm8&m>UMzm*m. 
s&3 ittm^htix^h. znmmzxix. r^s±^ 

2 8 ic* t . 8M<jIi& 3 1^L 

*^I«g^* 0 . Mm* < . K{b^xgi[^7 7 7f^ 
«»«»0H5-f T-yri?&it^tt*>-S>^i:^T- 



^osSfUc J: o x . Stf APj£&?>m8?SJ8i?> H 5 
[0025] *%Hj<7)||j|0i|2T'(4. PI WSrfla^-fe^ 

tt»«8S»2 6*T*»6±fc:iBih.*. ifi^tlM 

8 1 mmifxtfm 2 7 < t h-uizu , *-xap 

t^ajPk«^>IB<^)aa^+9^fc:»*il»3 1 #SW 
MvO**. C«0«MW=J:o-C* SU&felfcfcWfcfT 
8MOS&3 l £tf-LT*£^*J:<^Kc^ai-rs 

[00 26] 

tz. ±j-ns-fm&±T)mtzmm:K>?* tztt^'x 

ft i . «^)T'^X»SSS$-T^t=^ 

mitxox. m*mmu±rtti'7zmi l z lxh <itt 
io, #xim*w&*itLx%&\-iz.m\bztihz}iz 

*«>NRC-r 4 C fc #T'£ & . if 331 3 OSS^ttKfitcJ: 
*Uf. IS^m^OjHE^tciSft^^l^^^^Mffll-r 

gsifi^j&^sm^xAP^^fc. $ a> £«m#x ajp 



!(6) 002-198069 (P2002-198069A) 



ft. *4MWW)%Hk, 77 7T^/ 

oT. ^x»£if8o^^v:io^7Kco^aiP^^(4«f 
*5IS&^#M<tt#J: < . It*3l7^m?a{c J: 

mmmx'te^fr^jffrt>±3ii,z$5jxz>v>x\ gM£# 

^v^L^'XsSSAPiS^iaje^S ^Ttf -S. i i: # 

itft^awAPififlfiotssaRaaE^THTK* 
e < < -t & i **t# s . * !t . j^gESSrt \zm&&£. 

ftfc. ^fcioti^rtcfeS^aiP^t^pco 
[SliBtf5(B*Sr»IB] 

wmx-hh. 

[04 ] *^<o«mm?fi^xga& (fefciuf. iwk 
fz. iEwmx'h&. 

[06] *ftw<mmM2<?>immi&^ mmtfxfim 

tz. jEM2T£>&. 

i o (s#ffi#roK4i&) M^jft 
i i 

1 2 wi 

1 3 t&t&m 

14 mi (ry-H. jb*w) 
i 5 fmm 

16 

17 «fli(*V-h\ffi«a) 

1 8 -&*l/—5> 

1 9 ^i/jL—lV 

2 0 

2 1 yyiV-? 

2 2 iyH71/-h 

2 3 X^/^ 

24 r-y^ayyu—h 

2 5 h 
2 6 ?$&sfj& 
2 7 ^m^'XsSS 
27a jBm^SKK 

27b $mtfx$mxn 
27c «s«^a»aip 



!(7) 002-198069 (P2002-198069A) 



2 8 mMAtiW 

28a KMbyxasR 

2 8b K-fbtfXsfJSAP 
28 c IHttfXsfJ&ajP 



2 9 ft^M 

3 0. 31 mam 

3 2 A/U-:/ 
3 3 A/l^:/B 



[01] 



[02] 



[03] 



30b" 




[04] 



27b- 



30b 



-0 



27(27b) 
14 17 1 14 17 




C- 



anal 
□ □ ODJ 
gnpoS 



29 



-28c 



^48 



31b 



-28b 



[05] 




o* 


) 




0 r 


) 



27a 27c 



28b 26a 



26 



[06] 



28b 




27a 27b 



28c 28a 



ft* 




<72>**» i5# 051 F^-A(##) 5H026 AA06 CC03 CC08 CC10 HH03 

SfcliRgfflrfr h 3 1 Siffi h 3 * Sift 5H027 AAO6 CC06 MM03 MM08 



, Searcjiing PAJ 



1/1 ^— v 



MENU I SEARCH I INDEX I DETAIL I JAPANESE I Maws 



1 / 1 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2002-198069 
(43)Date of publication of application : 12.07.2002 



(51)IntCI. 


H01M 


8/02 


H01H 


8/06 




H01M 


8/10 



(21 Application number : 2000-392177 
(22)Date of filing : 25.1 2.2000 



(71 Applicant : TOYOTA MOTOR CORP 

(72)Inventor : TAKAHASHI TAKESHI 
SUZUKI TOSHIYUKI 
ASAI YASUYUKI 



(54) FUEL CELL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell 
with improved drainage of condensed water at a 
gas flow path. 

SOLUTION: (1) With the fuel cell 10 with faces of 
a separator 18 directed upward and downward and 
equipped with gas flow passages 27, 28 for 
oxidized or fuel gas at a contact face of the 
separator with an electrode, drainage passes 30, 
31 capable of draining water trapped in the gas 
flow passage out of the fuel cell are fitted at 
places other than a gas inlet and a gas outlet of 
the gas flow passages 27, 28. (2) The fuel cell is 
provided with a switching valve 32 at the drainage 
paths 30, 31. (3) The fuel cell is provided with a 
valve switching control device 33 which controls 
opening and closing of the valve 32 according to 
an operation state of the fuel cell. (4) The fuel cell 
is equipped with the drainage passes 30, 31 at that 
gas flow path in which gas flows upward from 
bottom out of the gas flow passages for oxidized gas or fuel gas. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a fuel cell which turned a separator surface to a sliding direction and provided a gas 
passageway of oxidizing gas or fuel gas in a contact surface with an electrode of a separator, A 
fuel cell carrying out the opening of the drainage channel which can be discharged out of a fuel 
cell for water which collects on a gas passageway to an intermediate position other than a gas 
inlet of said gas passageway, and a gas outlet. 

[Claim 2]The fuel cell according to claim 1 which provided a valve which can be opened and 
closed to said drainage channel. 

[Claim 3]The fuel cell according to claim 2 which formed a valve opening and closing control 
device which carries out opening and closing control of said valve according to operational 
status of a fuel cell. 

[Claim 4]The fuel cell according to claim 1 which established said drainage channel in a gas 
passageway through which gas flows into the upper part from a lower part among gas 
passagewaies of oxidizing gas or fuel gas. 

[Claim 5]The fuel cell according to claim 4 which established said drainage channel in a gas 
passageway through which gas flows through into the upper part from a lower part by one gas 
passageway among gas passagewaies of oxidizing gas or fuel gas, gas flows through caudad from 
the upper part in a gas passageway of another side, and said gas flows into the upper part from a 
lower part. 

[Claim 6]The fuel cell according to claim 1 which turned a gas passageway downstream and 
extracted it from the upper stream. 

[Claim 7]The fuel cell according to claim 1 with which has a refrigerant passage, gas flows into 
the upper part from a lower part in an oxidizing gas passage, and a refrigerant flows into the 
upper part from a lower part in a refrigerant passage. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the fuel cell which made good 
discharge of the produced water of a solid polyelectrolyte type fuel cell about a fuel cell. 
[0002] 

[Description of the Prior Art]the electrode (an anode.) which consists of the catalyst bed and 
diffusion zone which have been arranged at the whole surface of the electrolyte membrane which 
a solid polyelectrolyte type fuel cell becomes from an ion-exchange membrane, and this 
electrolyte membrane with the film-electrode assembly (MEA:Membrane-Electrode Assembly) 
which consists of an electrode (a cathode, an air pole) which consists of the catalyst bed and 
diffusion zone of a fuel electrode and an electrolyte membrane which were alike on the other 
hand and have been arranged. A cell is constituted from a separator which forms the fluid 
channel for supplying fuel gas (hydrogen) and oxidizing gas (oxygen, usually air) to an anode and 
a cathode, Laminate two or more cells, consider it as a module, laminate a module, and a module 
group is constituted, A terminal, an insulator, and an end plate are arranged to the cell laminating 
direction both ends of a module group, and a stack is constituted, and a stack is bound tight in 
the fastening member (for example, tension plate) prolonged in a cell layered product laminating 
direction, and it consists of what was fixed. In a solid polyelectrolyte type fuel cell, in the anode 
side. The reaction which uses hydrogen as a hydrogen ion and an electron is performed, a 
hydrogen ion moves the inside of an electrolyte membrane to the cathode side, and the reaction 
which generates water from oxygen, a hydrogen ion, and an electron (the electron generated with 
the anode of the next MEA lets a separator pass) is performed in the cathode side. 

anode side: — H 2 ->2H + +2e " cathode side:, since the temperature of a cell rises with the 

heat and Joule heat which come out by the water generation reaction in a 2H + +2e ~ +(1/2) 0 2 ~ 

>H 2 0 cathode, between separators — every cell — or the refrigerant passage through which a 

refrigerant (usually cooling water) flows is formed for two or more cells of every. 
The fuel cell is cooled. 

Humidity of the oxidizing gas is carried out with produced water on the way that it is easy to dry 
by an entrance side (dry), and it tends to produce the excess (flooding) of humid in an outlet 
side. Since the moisture of oxidizing gas diffuses fuel gas through an electrolyte membrane, the 
fuel gas outlet side will be in a damp or wet condition from an entrance side. In order for a 
hydrogen ion to shift the inside of an electrolyte membrane with a fuel cell and to perform the 
above-mentioned power generation reaction smoothly, the electrolyte membrane must contain 
moderate moisture. In order to perform a normal power generation reaction throughout an 
electrolyte membrane, it is required for moisture distribution to be equalized by cell face inboard. 
If it becomes what, it will be because the above-mentioned power generation reaction will no 
longer be obtained if moisture distribution inclines and an electrolyte membrane dries locally, and 
will be because supply of oxygen to the cathode of oxidizing gas will be prevented by generation 
and the condensed waterdrop if it becomes excessive humid with the produced water by a 
reaction. JP,2000-82482,A is indicating the polymer electrolyte fuel cell in which the water of 
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condensation has a Serpentine (meandering) type gas supply channel which may be discharged 
by the outflow direction according to the air current from a gas stream ON hole to an effluence- 
of-gas hole. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional fuel 
cell, if a gas passageway becomes long, it will become difficult for the water of condensation to 
reach to a discharge hole. In a separator with the gas passageway in which the inclination that 
the self weight falling of the water of condensation can be carried out especially to a discharge 
hole is not established, the drainage aggravation becomes remarkable. The purpose of this 
invention is to provide the fuel cell which has improved the wastewater nature of the water of 
condensation of a gas passageway. 
[0004] 

[Means for Solving the Problem]This invention which attains the above-mentioned purpose is as 
follows. 

(1) In a fuel cell which turned a separator surface to a sliding direction and provided a gas 
passageway of oxidizing gas or fuel gas in a contact surface with an electrode of a separator, A 
fuel cell carrying out the opening of the drainage channel which can be drained out of a fuel cell 
for water which collects on a gas passageway to an intermediate position other than a gas inlet 
of said gas passageway, and a gas outlet. 

(2) A fuel cell given in (1) which provided a valve which can be opened and closed to said 
drainage channel. 

(3) A fuel cell given in (2) which formed a valve opening and closing control device which carries 
out opening and closing control of said valve according to operational status of a fuel cell. 

(4) A fuel cell given in (1) which established said drainage channel in a gas passageway through 
which gas flows into the upper part from a lower part among gas passagewaies of oxidizing gas or 
fuel gas. 

(5) A fuel cell given in (1) which established said drainage channel in a gas passageway through 
which gas flows through into the upper part from a lower part by one gas passageway among gas 
passagewaies of oxidizing gas or fuel gas, gas flows through caudad from the upper part in a gas 
passageway of another side, and said gas flows into the upper part from a lower part. 

(6) The fuel cell according to claim 1 which turned a gas passageway downstream and extracted 
it from the upper stream. 

(7) The fuel cell according to claim 1 with which has a refrigerant passage, gas flows into the 
upper part from a lower part in an oxidizing gas passage, and a refrigerant flows into the upper 
part from a lower part in a refrigerant passage. 

[0005]In a fuel cell of the above (1), since a drainage channel was established, the water of 
condensation can be discharged via a drainage channel, and wastewater nature can be improved. 
Since a separator surface was turned to a sliding direction, even if waterdrop arises in a gas 
passageway, it will flow through a gas passageway caudad by gravity, and it will not happen that 
the cell face whole region is covered with moisture. In a fuel cell of the above (2), since a valve 
was provided in a drainage channel, by making a valve close except the time of wastewater, Gas 
can be prevented from being discharged out of a system via a drainage channel, and gas volume 
discharged out of a system can be controlled also at the time of wastewater, and a gas flow rate 
fall in a gas passageway can be made into the minimum by these. In a fuel cell of the above (3), 
since a valve opening and closing control device which carries out opening and closing control of 
the valve according to operational status of a fuel cell was formed, optimal wastewater according 
to operational status of a fuel cell can be performed. In a fuel cell of the above (4), since a 
drainage channel was established in a gas passageway which flows into the upper part from a 
lower part, even if a gas stream acts on water in gravity and a counter direction and water 
accumulates in the middle of a gas passageway, it can drain efficiently according to a drainage 
channel. It is not necessary to necessarily establish a drainage channel in a channel which 
gravity and a gas stream act in the same direction, and can drain from a gas outlet efficiently, 
and complication of the cellular structure by a drainage channel can be made into the minimum. 
Since oxidizing gas and fuel gas were made to counter mutually and were passed by a rear 
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surface of MEA in a fuel cell of the above (4) in a fuel cell of the above (5), In addition to an 
operation of the above (4), humidity distribution in a reaction surface by the side of an anode and 
a cathode turns into inverted distribution mutually, and moisture lets an electrolyte membrane 
pass, Near the fuel gas inlet part from from near the oxidizing gas exit part, spread and shift near 
the fuel gas outlet part further near the oxidizing gas inlet section (the neighborhood of an 
oxidizing gas inlet section is a part which gets dry easiliest), and moisture circulates through 
inside of a cell, Operation that equalization of moisture distribution and flooding prevention 
(flooding prevention near [ which becomes excess of humid most ] the oxidizing gas exit part) 
are aimed at is obtained. In a fuel cell of the above (6), since a gas passageway was turned to 
the downstream and extracted from the upstream, a gas flow rate becomes quick or reduction of 
a gas flow rate by gas consumption in a water generation reaction is controlled. By a gas flow 
rate brought forward, wastewater nature to a gas outlet or a drainage channel which is in the 
downstream from this water of water which accumulated in the middle of a gas passageway 
becomes good. It can be made hard to be able to lower most temperature near [ which gets dry 
easiliest ] the oxidizing gas passage entrance, to drop maximum vapor tension near the oxidizing 
gas passage entrance, and to get dry in a fuel cell of the above (7), since gas flows into the 
upper part from a lower part in an oxidizing gas passage and a refrigerant flows into the upper 
part from a lower part in a refrigerant passage. Since it goes to a refrigerant exit which is up with 
lift even if air bubbles are formed in a refrigerant passage, a gas lock by air bubbles (defects of 
gas accumulation) of a refrigerant passage can be prevented. When a refrigerant is put in from a 
top, are passed downward and defects of gas accumulation are made, a gas lock can be carried 
out, but it can be prevented. 
[0006] 

[Embodiment of the Invention]Below, the fuel cell of this invention is explained with reference to 
drawing 1 - drawing 6 . Drawing 1 - drawing 4 can be applied to any working example of this 
invention, drawing 5 shows working example 1 of this invention, and drawing 6 shows working 
example 2 of this invention. The same numerals are given to the portion which is common 
covering all the working example of this invention covering all the working example of this 
invention. First, the portion which is common covering all the working example of this invention, 
or a portion applicable in common is explained with reference to drawing 1 - drawing 4 . The fuel 
cell of this invention is the solid polyelectrolyte type fuel cell 10. The fuel cell 10 of this 
invention is carried, for example in a fuel cell electric vehicle. However, it may be used in 
addition to a car. 

[0007]the electrode 14 (an anode.) which consists of the catalyst bed 12 and the diffusion zone 
13 which have been arranged at the whole surface of the electrolyte membrane 1 1 which 
consists of ion-exchange membranes, and this electrolyte membrane 1 1 as the solid 
polyelectrolyte type fuel cell 10 is shown in drawing 1 and drawing 2t he electrode 17 (a cathode.) 
which consists of the catalyst bed 15 and the diffusion zone 16 of a fuel electrode and the 
electrolyte membrane 1 1 which were alike on the other hand and have been arranged The film- 
electrode assembly (MEAMembrane-Electrode Assembly) which consists of air poles, The 
reactant gas channel 27 (only) for supplying fuel gas (hydrogen) and oxidizing gas (oxygen, 
usually air) to the electrodes 14 and 17 A cell is formed for the separator 18 which forms the 
refrigerant passage 26 (it is also called a circulating-water-flow way) through which the 
refrigerant for fuel cell cooling (usually cooling water) flows and it also calls it a gas passageway 
in piles, Carry out the plural laminates of this cell, consider it as the module 19, laminate the 
module 19, and a module group is constituted, To the cell laminating direction (fuel cell laminating 
direction) both ends of module 19 group, arrange the terminal 20, the insulator 21, and the end 
plate 22, and the stack 23 is constituted to them, The fastening member 24 (for example) which 
binds the stack 23 tight to a laminating direction and is prolonged in a fuel cell layered product 
laminating direction on the outside of the stack 23 It consists of what was fixed with the tension 
plate and the bolt 25. 
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TECHNICAL HELD 



[Field of the Invention]Especially this invention relates to the fuel cell which made good 
discharge of the produced water of a solid polyelectrolyte type fuel cell about a fuel cell. 
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PRIOR ART 



[Description of the Prior Art]the electrode (an anode.) which consists of the catalyst bed and 
diffusion zone which have been arranged at the whole surface of the electrolyte membrane which 
a solid polyelectrolyte type fuel cell becomes from an ion-exchange membrane, and this 
electrolyte membrane with the film-electrode assembly (MEA:Membrane-Electrode Assembly) 
which consists of an electrode (a cathode, an air pole) which consists of the catalyst bed and 
diffusion zone of a fuel electrode and an electrolyte membrane which were alike on the other 
hand and have been arranged. A cell is constituted from a separator which forms the fluid 
channel for supplying fuel gas (hydrogen) and oxidizing gas (oxygen, usually air) to an anode and 
a cathode, Laminate two or more cells, consider it as a module, laminate a module, and a module 
group is constituted, A terminal, an insulator, and an end plate are arranged to the cell laminating 
direction both ends of a module group, and a stack is constituted, and a stack is bound tight in 
the fastening member (for example, tension plate) prolonged in a cell layered product laminating 
direction, and it consists of what was fixed. In a solid polyelectrolyte type fuel cell, in the anode 
side. The reaction which uses hydrogen as a hydrogen ion and an electron is performed, a 
hydrogen ion moves the inside of an electrolyte membrane to the cathode side, and the reaction 
which generates water from oxygen, a hydrogen ion, and an electron (the electron generated with 
the anode of the next MEA lets a separator pass) is performed in the cathode side. 

anode side: — H 2 _ ->2H + +2e ~ cathode side:, since the temperature of a cell rises with the 

heat and Joule heat which come out by the water generation reaction in a 2H + +2e " +(1/2) 0 2 ~ 

>H 2 0 cathode, between separators — every cell — or the refrigerant passage through which a 

refrigerant (usually cooling water) flows is formed for two or more cells of every. 
The fuel cell is cooled. 

Humidity of the oxidizing gas is carried out with produced water on the way that it is easy to dry 
by an entrance side (dry), and it tends to produce the excess (flooding) of humid in an outlet 
side. Since the moisture of oxidizing gas diffuses fuel gas through an electrolyte membrane, the 
fuel gas outlet side will be in a damp or wet condition from an entrance side. In order for a 
hydrogen ion to shift the inside of an electrolyte membrane with a fuel cell and to perform the 
above-mentioned power generation reaction smoothly, the electrolyte membrane must contain 
moderate moisture. In order to perform a normal power generation reaction throughout an 
electrolyte membrane, it is required for moisture distribution to be equalized by cell face inboard. 
If it becomes what, it will be because the above-mentioned power generation reaction will no 
longer be obtained if moisture distribution inclines and an electrolyte membrane dries locally, and 
will be because supply of oxygen to the cathode of oxidizing gas will be prevented by generation 
and the condensed waterdrop if it becomes excessive humid with the produced water by a 
reaction. JP,2000-82482,A is indicating the polymer electrolyte fuel cell in which the water of 
condensation has a Serpentine (meandering) type gas supply channel which may be discharged 
by the outflow direction according to the air current from a gas stream ON hole to an effluence- 
of-gas hole. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]Since the drainage channel was established according to the fuel cell of 
Claim 1, the water of condensation in the middle of a gas passageway can be discharged via a 
drainage channel, and the wastewater nature from a gas passageway can be improved. Since the 
separator surface was turned to the sliding direction, even if waterdrop arises in a gas 
passageway, it will flow through a gas passageway caudad by gravity, and it will not happen that 
the cell face whole region is covered with moisture. Since the valve was provided in the drainage 
channel according to the fuel cell of Claim 2, by making the valve close except the time of 
wastewater, Gas can be prevented from being discharged out of a system via a drainage channel, 
and the gas volume discharged out of a system can be controlled also at the time of wastewater, 
and the gas flow rate fall in a gas passageway can be made into the minimum by these. Since the 
valve opening and closing control device which carries out opening and closing control of the 
valve according to the operational status of a fuel cell was formed according to the fuel cell of 
Claim 3, optimal wastewater according to the operational status of the fuel cell can be 
performed. Since the drainage channel was established in the gas passageway which flows into 
the upper part from a lower part according to the fuel cell of Claim 4, even if a gas stream acts 
on water in gravity and a counter direction and water accumulates in the middle of a gas 
passageway, it can drain efficiently according to a drainage channel. It is not necessary to 
necessarily establish a drainage channel in the channel which gravity and a gas stream act in the 
same direction, and can drain from a gas outlet efficiently, and complication of the cellular 
structure by a drainage channel can be made into the minimum. Since according to the fuel cell 
of Claim 5 oxidizing gas and fuel gas were made to counter mutually and were passed by the rear 
surface of MEA, The humidity distribution in the reaction surface by the side of an anode and a 
cathode turns into inverted distribution mutually, and moisture lets an electrolyte membrane 
pass, Near the fuel gas inlet part from from near the oxidizing gas exit part, it spreads and shifts 
near the oxidizing gas inlet section near the fuel gas outlet part further, moisture circulates 
through the inside of a cell, and equalization of moisture distribution and flooding prevention are 
aimed at. Since according to the fuel cell of Claim 6 the gas passageway was turned to the 
downstream and extracted from the upstream, a gas flow rate becomes quick or reduction of the 
gas flow rate by the gas consumption in a water generation reaction is controlled. By the gas 
flow rate brought forward, the wastewater nature to the gas outlet or drainage channel of the 
water which accumulated in the middle of the gas passageway becomes good. It can be made 
hard to be able to lower most the temperature near [ which gets dry easiliest ] the oxidizing gas 
passage entrance, to drop the maximum vapor tension near the oxidizing gas passage entrance, 
and to get dry, since according to the fuel cell of Claim 7 gas flows into the upper part from a 
lower part in an oxidizing gas passage and a refrigerant flows into the upper part from a lower 
part in a refrigerant passage. Since it goes to the refrigerant exit which is up with lift even if air 
bubbles are formed in a refrigerant passage, the gas lock by the air bubbles (defects of gas 
accumulation) of a refrigerant passage can be prevented. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention]However, in the above-mentioned conventional fuel 
cell, if a gas passageway becomes long, it will become difficult for the water of condensation to 
reach to a discharge hole. In a separator with the gas passageway in which the inclination that 
the self weight falling of the water of condensation can be carried out especially to a discharge 
hole is not established, the drainage aggravation becomes remarkable. The purpose of this 
invention is to provide the fuel cell which has improved the wastewater nature of the water of 
condensation of a gas passageway. 
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MEANS 



[Means for Solving the Problem]This invention which attains the above-mentioned purpose is as 
follows. 

(1) In a fuel cell which turned a separator surface to a sliding direction and provided a gas 
passageway of oxidizing gas or fuel gas in a contact surface with an electrode of a separator, A 
fuel cell carrying out the opening of the drainage channel which can be drained out of a fuel cell 
for water which collects on a gas passageway to an intermediate position other than a gas inlet 
of said gas passageway, and a gas outlet. 

(2) A fuel cell given in (1) which provided a valve which can be opened and closed to said 
drainage channel. 

(3) A fuel cell given in (2) which formed a valve opening and closing control device which carries 
out opening and closing control of said valve according to operational status of a fuel cell. 

(4) A fuel cell given in (1) which established said drainage channel in a gas passageway through 
which gas flows into the upper part from a lower part among gas passagewaies of oxidizing gas or 
fuel gas. 

(5) A fuel cell given in (1) which established said drainage channel in a gas passageway through 
which gas flows through into the upper part from a lower part by one gas passageway among gas 
passagewaies of oxidizing gas or fuel gas, gas flows through caudad from the upper part in a gas 
passageway of another side, and said gas flows into the upper part from a lower part. 

(6) The fuel cell according to claim 1 which turned a gas passageway downstream and extracted 
it from the upper stream. 

(7) The fuel cell according to claim 1 with which has a refrigerant passage, gas flows into the 
upper part from a lower part in an oxidizing gas passage, and a refrigerant flows into the upper 
part from a lower part in a refrigerant passage. 

[0005]In a fuel cell of the above (1), since a drainage channel was established, the water of 
condensation can be discharged via a drainage channel, and wastewater nature can be improved. 
Since a separator surface was turned to a sliding direction, even if waterdrop arises in a gas 
passageway, it will flow through a gas passageway caudad by gravity, and it will not happen that 
the cell face whole region is covered with moisture. In a fuel cell of the above (2), since a valve 
was provided in a drainage channel, by making a valve close except the time of wastewater, Gas 
can be prevented from being discharged out of a system via a drainage channel, and gas volume 
discharged out of a system can be controlled also at the time of wastewater, and a gas flow rate 
fall in a gas passageway can be made into the minimum by these. In a fuel cell of the above (3), 
since a valve opening and closing control device which carries out opening and closing control of 
the valve according to operational status of a fuel cell was formed, optimal wastewater according 
to operational status of a fuel cell can be performed. In a fuel cell of the above (4), since a 
drainage channel was established in a gas passageway which flows into the upper part from a 
lower part, even if a gas stream acts on water in gravity and a counter direction and water 
accumulates in the middle of a gas passageway, it can drain efficiently according to a drainage 
channel. It is not necessary to necessarily establish a drainage channel in a channel which 
gravity and a gas stream act in the same direction, and can drain from a gas outlet efficiently, 
and complication of the cellular structure by a drainage channel can be made into the minimum. 
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Since oxidizing gas and fuel gas were made to counter mutually and were passed by a rear 
surface of MEA in a fuel cell of the above (4) in a fuel cell of the above (5), In addition to an 
operation of the above (4), humidity distribution in a reaction surface by the side of an anode and 
a cathode turns into inverted distribution mutually, and moisture lets an electrolyte membrane 
pass, Near the fuel gas inlet part from from near the oxidizing gas exit part, spread and shift near 
the fuel gas outlet part further near the oxidizing gas inlet section (the neighborhood of an 
oxidizing gas inlet section is a part which gets dry easiliest), and moisture circulates through 
inside of a cell, Operation that equalization of moisture distribution and flooding prevention 
(flooding prevention near [ which becomes excess of humid most ] the oxidizing gas exit part) 
are aimed at is obtained. In a fuel cell of the above (6), since a gas passageway was turned to 
the downstream and extracted from the upstream, a gas flow rate becomes quick or reduction of 
a gas flow rate by gas consumption in a water generation reaction is controlled. By a gas flow 
rate brought forward, wastewater nature to a gas outlet or a drainage channel which is in the 
downstream from this water of water which accumulated in the middle of a gas passageway 
becomes good. It can be made hard to be able to lower most temperature near [ which gets dry 
easiliest ] the oxidizing gas passage entrance, to drop maximum vapor tension near the oxidizing 
gas passage entrance, and to get dry in a fuel cell of the above (7), since gas flows into the 
upper part from a lower part in an oxidizing gas passage and a refrigerant flows into the upper 
part from a lower part in a refrigerant passage. Since it goes to a refrigerant exit which is up with 
lift even if air bubbles are formed in a refrigerant passage, a gas lock by air bubbles (defects of 
gas accumulation) of a refrigerant passage can be prevented. When a refrigerant is put in from a 
top, are passed downward and defects of gas accumulation are made, a gas lock can be carried 
out, but it can be prevented. 
[0006] 

[Embodiment of the Invention]Below, the fuel cell of this invention is explained with reference to 
drawing 1 - drawing 6 . Drawing 1 - drawing 4 can be applied to any working example of this 
invention, drawing 5 shows working example 1 of this invention, and drawing 6 shows working 
example 2 of this invention. The same numerals are given to the portion which is common 
covering all the working example of this invention covering all the working example of this 
invention. First, the portion which is common covering all the working example of this invention, 
or a portion applicable in common is explained with reference to drawing 1 ~ drawing 4 . The fuel 
cell of this invention is the solid poly electrolyte type fuel cell 10. The fuel cell 10 of this 
invention is carried, for example in a fuel cell electric vehicle. However, it may be used in 
addition to a car. 

[0007]the electrode 14 (an anode.) which consists of the catalyst bed 12 and the diffusion zone 
13 which have been arranged at the whole surface of the electrolyte membrane 1 1 which 
consists of ion-exchange membranes, and this electrolyte membrane 1 1 as the solid 
polyelectrolyte type fuel cell 10 is shown in drawing 1 and drawing 2t he electrode 17 (a cathode.) 
which consists of the catalyst bed 1 5 and the diffusion zone 1 6 of a fuel electrode and the 
electrolyte membrane 1 1 which were alike on the other hand and have been arranged The film- 
electrode assembly (MEA:Membrane~Electrode Assembly) which consists of air poles, The 
reactant gas channel 27 (only) for supplying fuel gas (hydrogen) and oxidizing gas (oxygen, 
usually air) to the electrodes 14 and 17 A cell is formed for the separator 18 which forms the 
refrigerant passage 26 (it is also called a circulating-water-flow way) through which the 
refrigerant for fuel cell cooling (usually cooling water) flows and it also calls it a gas passageway 
in piles, Carry out the plural laminates of this cell, consider it as the module 19, laminate the 
module 19, and a module group is constituted. To the cell laminating direction (fuel cell laminating 
direction) both ends of module 19 group, arrange the terminal 20, the insulator 21, and the end 
plate 22, and the stack 23 is constituted to them, The fastening member 24 (for example) which 
binds the stack 23 tight to a laminating direction and is prolonged in a fuel cell layered product 
laminating direction on the outside of the stack 23 It consists of what was fixed with the tension 
plate and the bolt 25. 

[0008]The fuel cell 10 is perpendicularly arranged by making a cell laminating direction into 
gravity. Therefore, the cell face and the separator surface are turned in the perpendicular 
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direction (sliding direction). The refrigerant passage 26 is formed for every cell or two or more 
cells of every. For example, the one refrigerant passage 26 is formed every two cells. A 
refrigerant, for example, cooling water, flows into the refrigerant passage 26. 
[0009]The separator 18 forms the electric passage through which an electron flows into a 
cathode from the anode of an adjacent cell while dividing any of fuel gas, oxidizing gas and fuel 
gas, cooling water and oxidizing gas, and cooling water ** they are. That by which the separator 
18 formed the refrigerant passage 26 and the gas passageway 27 in the carbon plate, Or it 
consists of either of the thing ** which laid [ with the unevenness which forms the thing in 
which the refrigerant passage 26 and the gas passagewaies 27 and 28 were formed or the 
refrigerant passage 26, and the gas passagewaies 27 and 28 / of it / the metal plate or it ] on 
top of the resin board which mixed the conductive particle and gave conductivity. Each gas 
passagewaies 27 and 28 may be the spaces (lattice-like channel) between the plates of two 
sheets separated by two or more projections like the example of a graphic display, and may be 
gas-passageway groups which consist of two or more gas passagewaies which are mutually 
parallel. However, the point of wastewater nature to a lattice-like channel is desirable. In order 
that the gas passagewaies 27 and 28 may earn channel length and the rate of flow, it consists of 
a Serpentine (meandering) channel, and except for the clinch part of a channel, a channel is 
level, or it extends in level or a sliding direction, and, as for an adjoining channel, it is almost 
desirable to be divided with the bridge wall 29 except for the clinch part of a channel. 
[0010]The gas passagewaies 27 and 28 consist of the fuel gas flow route 27 into which fuel gas 
flows, and the oxidizing gas passage 28 through which oxidizing gas flows. The fuel gas flow route 
27 is formed in the 1 side of MEA, and the oxidizing gas passage 28 is established in the other 
sides of MEA. Therefore, the fuel gas flow route 27 and the oxidizing gas passage 28 sandwich 
MEA, and are located in the rear surface of MEA the fuel gas flow route 27 of a cell — the fuel 
gas flow route 27a, the fuel gas inlet 27b to the fuel gas flow route 27a, the fuel gas outlet 27c 
from the fuel gas flow route 27a, and **, ** and others the same — the oxidizing gas passage 28 
of a cell — the oxidizing gas passage 28a, the oxidizing gas entrance 28b to the oxidizing gas 
passage 28a, the oxidizing gas exit 28c from the oxidizing gas passage 28a, and **, ** and others 

[0011]The opening of the drainage channel 30 which can be discharged out of the fuel cell 10 is 
carried out to the intermediate position other than the gas inlet 27b of the gas passageway 27, 
and gas outlet 27c in the water which collects on the gas passageway 27a. Similarly, the opening 
of the drainage channel 31 which can be discharged out of the fuel cell 10 is carried out to the 
intermediate position other than the gas inlet 28b of the gas passageway 28, and gas outlet 28c 
in the water which collects on the gas passageway 28a. From the gas passagewaies 27a and 28a, 
the drainage channels 30 and 31 branch and The drain manifold 30b, The branching channels 30a 
and 31a prolonged to 31b, the drain manifolds 30b and 31b which are prolonged in a cell 
laminating direction and collect the branching channels 30a and 31a of each cell, and one end 
connect with the drain manifolds 30b and 31b, and it has the exhaust hose 30c and 31c which 
the other end connects or opens out of a system. 

[0012]The valve 32 which can open and close the drainage channels 30 and 31 is formed in the 
drainage channels 30 and 31 at the exhaust hose 30c and 31c, for example, and wastewater 
(wastewater of gas and **) is carried out by opening the valve 32 wide to a certain timing. 
Although the drainage channels 30 and 31 are mutually-independent, the valve 32 twist system 
outside may be in common. When making common the exhaust hose 30c and 31c on the valve 32 
twist system outside, in order to prevent mixture into hydrogen, exhaust air, or oxygen, the valve 
32 of the drainage channels 30 and 31 shifts time, and is made to make it open. 
[0013]The valve opening and closing control device 33 which carries out opening and closing 
control of the valve 32 according to the operational status of the fuel cell 10 is formed. The 
valve opening and closing control device 33 consists of ECUs (Electronic Control Unit), for 
example. ECU Time (for example, it extracts for every fixed time), the operating condition of a 
fuel cell, Load (an interval will be lengthened if load is small), humidity (the timing of a scupper is 
brought forward in case of humidity size), a pressure (since the rate of flow is quick and the one 
where a pressure is lower tends to drain water) the timing of a scupper may be long — 
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temperature (since it will be easy to condense if cell temperature is low) From the maps 
beforehand set up by bringing the open timing of the valve 32 forward etc., or these data, amount 
of water is computed, the valve 32 is opened to proper timing, and the water within a separator 
surface is drained out of a system. Since gas is also discharged by valve 32 open one, the 
produced water in the gas passageway 27 and 28 is discharged by the increase of the rate of 
flow of the gas passagewaies 27 and 28, and it, supply of the gas to an electrode is improved, 
and the performance of the fuel cell 10 is improved for a moment. 

[0014]The drainage channels 30 and 31 are established in the gas passageway (gas passageway 
which has a gas inlet below a gas outlet) through which gas flows into the upper part from a 
lower part among the fuel gas flow route 27 or the oxidizing gas passage 28. However, the 
drainage channels 30 and 31 may be established also in the gas passageway into which gas flows 
caudad from the upper part. For example, by one gas passageway, gas flows into the upper part 
from a lower part among the gas passagewaies 27 and 28 of oxidizing gas or fuel gas, In the gas 
passageway of another side, when gas flows caudad from the upper part, the drainage channels 

30 and 31 are established in the gas passageway (gas passageway which has a gas inlet below a 
gas outlet) through which gas flows into the upper part from a lower part. 

[0015]The fuel gas flow route 27 or the oxidizing gas passage 28 is also extracted from the 
upper stream towards the lower stream. Since fuel gas and oxidizing gas are consumed along 
with generation of produced water, Since a gas flow rate tries to become slow as it goes to the 
downstream by a gas passageway, the passage sectional areas of the gas passagewaies 27 and 
28 are extracted gradually or gradually towards the downstream so that the fall of a gas flow rate 
may be lessened or a gas flow rate may be gathered conversely. A diaphragm of these passage 
sectional areas is acquired by turning the width of the gas passageway 27, or the depth to the 
downstream, and making it smallness gradually or gradually. 

[0016]So that the flow of a refrigerant may not bar it, when gas surfaces with lift in the 
refrigerant passage 26 to prevent the gas lock (phenomenon in which a channel will be blockaded 
by the gas produced or mixed in the refrigerant passage 26, and a refrigerant will not flow) of the 
refrigerant passage 26, What a refrigerant is poured for upwards from the bottom (a refrigerant 
inlet is below a refrigerant exit) is desirable in the refrigerant passage 26. However, a refrigerant 
may be poured from a top to the bottom. When a refrigerant is poured upwards from the bottom, 
it is desirable to also pass oxidizing gas upwards from the bottom. By doing so, an oxidizing gas 
entrance and a refrigerant inlet can be made to be able to respond, the oxidizing gas entrance 
which gets dry easiliest can be cooled with a low-temperature refrigerant, the maximum vapor 
tension near the oxidizing gas entrance can be dropped, and the dry rise of the electrolyte 
membrane of the neighborhood can be controlled. However, the flow direction of a refrigerant 
and the flow direction of oxidizing gas may be made to counter. 

[0017]As for the flow direction of fuel gas and oxidizing gas, countering mutually is desirable. 
That is, the feed hopper 27b of fuel gas, the outlet 27c, the gas passageway 27a and the feed 
hopper 28b of oxidizing gas, the outlet 28c, and the gas passageway 28a are arranged so that the 
humidity distribution in the reaction surface by the side of an anode and a cathode may turn into 
inverted distribution mutually. The fuel gas flow route 27a and the oxidizing gas passage 28a of a 
cell are mutually parallel. And the upstream (it is the fuel gas flow direction upstream from the 
halfway point of the fuel gas flow route 27a) of the fuel gas flow route 27a of a cell and the 
downstream (it is the oxidizing gas flow direction downstream from the halfway point of the 
oxidizing gas passage 28a) of the oxidizing gas passage 28a make it correspond, and it is 
provided. The downstream (it is the fuel gas flow direction downstream from the halfway point of 
the fuel gas flow route 27a) of the fuel gas flow route 27a of a cell and the upstream (it is the 
oxidizing gas flow direction upstream from the halfway point of the oxidizing gas passage 28a) of 
the oxidizing gas passage 28a make it correspond, and it is provided. 

[0018]An operation of the above-mentioned composition in which community or application in all 
the working example of this invention is possible is explained. Since the drainage channels 30 and 

31 were established, the valve 32 can be made open to a certain timing, the water of 
condensation in the middle of the gas passagewaies 27 and 28 can be discharged out of a 
system via the drainage channels 30 and 31, and wastewater nature can be improved. By this, 
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continuous running with the sufficient output performance of the fuel cell 10 becomes possible. 
Since the separator surface was turned to the sliding direction, even if waterdrop arises in a gas 
passageway, it flows through a gas passageway caudad by gravity, and eccritic nature will be 
good and the situation where the cell face whole region which may happen when horizontal 
arrangement of the cell face is carried out is covered with moisture will not arise. 
[0019]By making the valve 32 close except the wastewater execution time, since the valve 32 
was formed in the drainage channels 30 and 31, Fuel gas and oxidizing gas can be prevented 
from being discharged out of a system via a drainage channel, and the gas volume discharged out 
of a system can be controlled also at the time of wastewater, and the gas flow rate fall in the 
gas passagewaies 27 and 28 can be made into the minimum by these. Since opening and closing 
control of the valve 32 is carried out according to the operational status of a fuel cell by the 
valve opening and closing control device 33, optimal wastewater according to the operational 
status of the fuel cell can be performed. 

[0020]Since a gas stream acts on the water produced in the gas passageway in gravity and a 
counter direction when gas establishes a drainage channel in the gas passageway which flows 
into the upper part from a lower part, it water-ball-comes to be easy in the middle of a gas 
passageway, but even if water accumulates in the middle of a gas passageway, it can drain 
efficiently according to the drainage channels 30 and 31. To the gas passageway which gravity 
and a gas stream act in the same direction, and can drain from a gas outlet efficiently. It is not 
necessary to necessarily establish a drainage channel, and complication (since a drain manifold 
must be provided, the space in which a gas manifold and a refrigerant manifold are formed should 
be restricted, and structure should be complicated) of the cellular structure by having 
established the drainage channel can be made into the minimum. 

[0021]When oxidizing gas and fuel gas are made to counter mutually and are passed by the rear 
surface of MEA, The humidity distribution in the reaction surface by the side of an anode and a 
cathode turns into inverted distribution mutually, and moisture lets the electrolyte membrane 1 1 
pass, Near the fuel gas inlet part from from near the oxidizing gas exit part, spread and shift near 
the fuel gas outlet part further near the oxidizing gas inlet section (the neighborhood of an 
oxidizing gas inlet section is a part which gets dry easiliest), and moisture circulates through the 
inside of a cell, Equalization of moisture distribution and flooding prevention (flooding prevention 
near [ which becomes excess of humid most ] the oxidizing gas exit part) are aimed at. 
[0022]Since the gas passagewaies 27 and 28 are extracted from the upstream towards the 
downstream, a gas flow rate becomes quick or reduction of the gas flow rate by the gas 
consumption in a water generation reaction is controlled. By the gas flow rate brought forward, 
from this water of the water which accumulated in the middle of the gas passagewaies 27 and 
28, the wastewater nature to the gas outlets 27c and 28c or the drainage channels 30 and 31 in 
the downstream becomes good, and the excess of humid and flooding are prevented. 
[0023]When oxidizing gas flows into the upper part from a lower part in the oxidizing gas passage 
28 and a refrigerant flows into the upper part from a lower part in the refrigerant passage 26, It 
can be made hard to be able to lower most the temperature near [ which gets dry easiliest ] the 
oxidizing gas passage entrance, to drop the maximum vapor tension near the oxidizing gas 
passage entrance, and to get dry in the electrolyte membrane 1 1 of the neighborhood. Since it 
goes to the refrigerant exit which is up with lift even if air bubbles are formed in the refrigerant 
passage 26, the gas lock by the air bubbles (defects of gas accumulation) of a refrigerant 
passage can be prevented. When a refrigerant is put in from a top, are passed downward and 
defects of gas accumulation are made, a gas lock can be carried out, but it can be prevented. 
[0024]Below, a portion peculiar to each working example of this invention is explained. In working 
example 1 of this invention, as shown in drawing 5 w hich looked at the separator surface from 
the same direction, fuel gas (hydrogen) flows through the fuel gas flow route 27 downward from a 
top, oxidizing gas (air) flows through the oxidizing gas passage 28 upwards from the bottom, and 
a refrigerant (cooling water) flows through the refrigerant passage 26 upwards from the bottom. 
Fuel gas and oxidizing gas flow into an opposite direction, and oxidizing gas and a refrigerant flow 
in the same direction. A separator surface is located in a gravity direction and the gas 
passageway and the refrigerant passage are the Serpentine channel. The drainage channel 31 is 
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established in the oxidizing gas passage 28 at the portion in the middle of the channel between a 
gas inlet and a gas outlet. By this composition, even if produced water arises in the oxidizing gas 
passage 28, water can be efficiently discharged out of a system via the drainage channel 31. 
According to the countercurrent flow of fuel gas and oxidizing gas, the circulation in a cell of 
moisture is attained, it is efficient and flooding prevention of an oxidizing gas passage and the 
prevention from a dry rise of an electrolyte membrane can be aimed at. The prevention from a 
dry rise of the electrolyte membrane near the oxidizing gas entrance and prevention of the gas 
lock of a refrigerant can be aimed at by the direction style of oxidizing gas and a refrigerant, and 
the flow from the bottom to [ upper ]. 

[0025]In working example 2 of this invention, as shown in drawing 6 which looked at the 
separator surface from the same direction, fuel gas (hydrogen) flows through the fuel gas flow 
route 27 upwards from the bottom, oxidizing gas (air) flows through the oxidizing gas passage 28 
downward from a top, and a refrigerant (cooling water) flows through the refrigerant passage 26 
upwards from the bottom. Fuel gas and oxidizing gas flow into an opposite direction, and fuel gas 
and a refrigerant flow in the same direction. A separator surface is located in a gravity direction 
and the gas passageway and the refrigerant passage are the Serpentine channel. The drainage 
channel 31 is established in the portion at least at one side of the oxidizing gas passage 28 and 
the fuel gas flow route 27 in the middle of the channel between a gas inlet and a gas outlet. By 
this composition, even if produced water arises, water can be efficiently discharged out of a 
system via the drainage channel 31. According to the countercurrent flow of fuel gas and 
oxidizing gas, the circulation in a cell of moisture is attained, it is efficient and flooding 
prevention of an oxidizing gas passage and the prevention from a dry rise of an electrolyte 
membrane can be aimed at. The gas lock of a refrigerant can be prevented by the flow from 
under a refrigerant to [ upper ]. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]T hey are a fuel cell of this invention, and the whole drainage system outline 
perspective view. 

[Drawing 2] It is the whole fuel cell schematic diagram of this invention. 

[Drawing 3] It is a partial expanded sectional view of the fuel cell of this invention. 

[Drawing 4] It is a front view of the gas passageway (for example, oxidizing gas passage) of the 

fuel cell of this invention. 

[Drawing 5] It is the front view having shifted the cell face and in which showing the fuel gas flow 
route, oxidizing gas passage, and refrigerant passage of a fuel cell of this invention. [ of working 
example 1 ] 

[Drawing 6] It is the front view having shifted the cell face and in which showing the fuel gas flow 
route, oxidizing gas passage, and refrigerant passage of a fuel cell of this invention. [ of working 
example 2 ] 

[Description of Notations] 

10 (Solid polymer electrolyte type) Fuel cell 

1 1 Electrolyte membrane 

1 2 Catalyst bed 

13 Diffusion zone 

14 Electrode (an anode, a fuel electrode) 

1 5 Catalyst bed 

16 Diffusion zone 

1 7 Electrode (a cathode, an air pole) 

18 Separator 

19 Module 

20 Terminal 

21 Insulator 

22 End plate 

23 Stack 

24 Tension plate 

25 Bolt 

26 Refrigerant passage 

27 Fuel gas flow route 
27a Fuel gas flow route 

27b Fuel gas flow route entrance 
27c Fuel gas flow route exit 

28 Oxidizing gas passage 
28a Oxidizing gas passage 

28b Oxidizing gas passage entrance 
28c Oxidizing gas passage exit 

29 Bridge wall 

30 and 31 Drainage channel 
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32 Valve 

33 Valve opening and closing control device 
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DRAWINGS 



[Drawing 1] 
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[Drawing 4] 
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